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THE ROLE OF INTERINDUSTRY STUD
IN ECONOMIC INTELLIGENCE

Robert Loring Allen

Interindustry economics, or, as it has sometimes been called,
input-output analysis, is an organizational framework and tool
of analysis for studying an economic system quantitatively,
rigorously, and systematically. The techniques permit analy-
sis of an economy as a whole and of individual products and
industries simultaneously. Interindustry research must nec-
essarily be regarded as long-run cumulative research. The re-
quirements for data are large. In many cases intelligence
Sources cannot provide much of the information needed. Only
a slow and painstaking process of continuous research can fill
the gaps. In the short run, interindustry studies contribute
mainly a system or framework in which many types of quanti-
tative economic information can be related to one another.
In the long run, as the data improve and accumulate, it will be
possible to undertake the solution of complicated problems, as,
for example, to estimate the economic consequences of given
sets of wartime demands on an economy.

The beginning of analysis with interindustry techniques is a
detailed description of the economie system for an annual
period. The goods and services produced in the economy are
aggregated into sectors. The description indicates the trans-
actions (purchases and sales) among these sectors. Any given
sector is described both in terms of its purchases from each of
the other sectors — the input, or cost, structure — and its sales

to each of the other sectors — the use, or consumption, pattern.

For the whole economy, all the transactions which took place

In the given year are shown in a double-entry accounting tab- -
ulation organized so that along the rows the use patterns of -

the sectors are arrayed and in'the columns the input struc-
tures of the sectors are listed. The interindustry tabulation is
the basic informa_.tion with which nal !s pe;_'formeg. N
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.. Analysis can be conguc%_ either by 3

consumed by other sectors or by distinguishing between two
types of sectors in order to determine the impact of changes in

one group of sectors on the other sectors and on total output. .

The open interindustry system has been the most useful both
because the assumptions it is necessary to make more nearly
approach the facts than is the case with the closed system
and because open interindustry system analysis offers the pos-
sibility of examining a wide range of problems concerning
changes in demand and technical structure, '

The open interindustry system distinguishes between inter-
Industry sectors and final demand sectors. The interindustry
sectors are engaged primarily in buying from other sectors and
selling to other sectors. The food-processing, chemicals, and
transportation sectors are examples. These sectors buy raw
materials, electric power, fuel, and other inputs and in turn
sell their output to many other industries and to. households.
The final demand sectors consume the output of other sectors
but do not produce a processed output which is sold to any
other sector. Sectors usually considered to be final demand
sectors are household consumption, foreign trade, government
(including military) expenditures, and capital formation.

The amount of research effort, the quality and quantity of
data, the objective of research, and the technological and
decision-making processes of the sectors condition the decision
%o place a sector in final demand. For the Interindustry sec-
tors, rigorous analysis assumes fixed technical interrelation-
ships between inputs and outputs. The fact that such assump-
tions are not made for final demand sectors, in which con-

stancy of technical interrelationships is seldom characteristic, -

- implies that an open interindustry system fs most suitable for -

analytical purposes.

The breakdown of transactions within the ecoziohy;aq'd the -
_nature of the interrelationships may be of

complexity. The three major transactions categories are (1) -
current account, (2) capital account, and (3) Interregional
transactions. Technical mterrelationships_ are frequently as-

S
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varying degrees of = -

85 closed circular systen'iiy which thé Gufput of 31 sectors is =
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,,Sumed to be constant. If data are available, however, linear, eqg 5
- discontinuous, or curvilinear functions can be used. <. - Lo
Any given transaction between one sector and another may
be divided into its components and tabulated.along with the
total. A purchase designed to meet the current operating
needs of the buyer is usually the largest proportion of the total
purchase by a sector. In much of interindustry analysis this
transaction is the only one taken into account as a part of -
~ the interindustry system. Another segment of a purchase by
& sector is that which is on capital account — purchases de- -
signed to add to capacity or to increase inventory. When
analysis is performed using the relatively simple current trans-
action interindustry system, capital transactions for all sectors
are aggregated into separate capital formation and inventory
sectors, which are usually placed-in final demand. When capi-
tal transactions are identified for each purchaser from each
seller, then a double interindustry system results. The double
system is called the dynamic interindustry system.
Another breakdown of transactions is to specify the region
originating and the region receiving for every purchase and
sale. Such an interregional interindustry system amounts to
splitting the national interindustry tabulations into regional
components and indicating not only the interindustry trans-
actions but also the interspatial transactions.
The more complicated the interindustry systems become, the _
more rigorous become the assumptions which it is necessary
to make to perform analysis. In the simple current trans-
actions system it is usually assumed only that the relationships
between inputs and outputs for all interindustry sectors are
known technical functions. With a dynamic system it is
assumed, in addition, that the relationships between capital oL -
Inputs and outputs at capacity are known technical functions, - o
An interregional system involves the assumption that there is .~ . .. - : :
a known technical relationship between inputs and outputs. - . _ . - . ol
- regionbyregion.. oo o oo Tem s L LT = T LT -
The technical interrelationships are usually assumed to be
fixed and constant. It is not analytically or computationally :
necessary that technical coefficients be constant. The func- . e PTE T
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se of
* such functions, however, implles that data exist to support the
described relationship. It is seldom that such data are avail- 3
able. Most analysis, therefore, has been driven back upon the
constant coefficient asumption. : TR

Despite the possibility of undertaking quite intricate analysis
with dynamic and interregional systems and notwithstanding
the analytical feasibility of flexible assumptions about tech-
nical interrelationships, the work which has been done in inter- -
industry analysis has in fact been largely confined to the more.
simple current transactions system, in which the final demand
sectors correspond roughly to gross national product, which
includes household consumption, government expenditures,
and capital formation.

The type of analysis which can be performed with an open
interindustry system is called the analysis of parametric
change. Parameter is a mathematical term denoting in this
case a set of values derived from a hypothetical situation. It
is the purpose of analysis with an open interindustry system
to trace through the economy the consequences corresponding
to a given set of values. The parameters in interindustry
analysis are (1) sales to final demand and (2) interrelation-
ships among interindustry sectors embodied in the description
of the structure of the economy. Changes in these elements
have economic impact far beyond the immediate change.

The interdependence of modern economies, as depicted. in -
interindustry tabulations, is such that any change in the
structure or in final demand initiates a complicated round of
indirect effects. Interindustry technique is oriented toward
determining quantitatively the magnitude of indirect effects
on the output of all sectors. T - TTLL -

An’ increase of $1 million in final demand for aluminum ©
products, for instance, results in an increased demand for all - - .
Inputs feeding into that sector. -Aside from labor and ‘taxes,. - .. T R
-. wWhich are charges against final demand, these inputs are - -~ - . : | -
bauxite, alumina, electric power, chemicals, metals, and trans-" - : -
portation. Since demand for aluminum is up, the supply
sectors must expand operations and hence demand more in- .

tions may be linear, discontiniibiis;sor cutvilinear,; The




CONFIDENTIAL 101

puts from their suppliers, and so on. These,

indirect effects are frequently small after the first round, but - bl

the cumulation of the second, third, and fourth rounds, and so
on, amounts to a significant proportion of the total indirect

" effects. From an initial increase in final demand of $1 million

worth of aluminum products there results an industrial expan-
sion of $2.5 million, or indirect effects of $1.5 million. The
total expansion is divided as follows:

_The Impact of $1 Million Worth of Aluminum Product
Deliveries to Final Demand

In Thousands of Dollars

Steel Works and Rolling Mills 10
Primary Metals 16
Copper Rolling and Drawing 20
Nonferrous Metal Rolling 22
Primary Copper 25 -
Metal Mining 27
Coal and Coke 30
Wholesale Trade 37
Ralflroads 39
Primary Lead and Zinc 43
Petroleum Products and Crude Petroleum 117
Electric Light and Power 64
Industrial Chemicals 111
Secondary Nonferrous Metals 262
Primary Aluminum 479
Aluminum Rolling and Drawing . 1,097
Other . 181

Like changes in final demand, changes in technical relation-
ships start a round of indirect effects, resulting in a different
level of output for all sectors. A comparison of sector output

under the two situations indicates what eﬁect the structura.l_,

change has had.’ -
It also is possible to i.nterpose side conthions and determine

- the consequences of the economy s operations under these con- .
" ditions. ~Assumne that the outputs of all sectors have been com- . -

puted under given conditions. Then it may beé postulated that .
a given sector’s oufput is a specific amount. - With the new

schedule of outputs the sa.me as betore exeept tor the one sec-

-
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tor, & new final demand ;nay be determined. In:addition, -

Tk b0 -

erent magnitudes and mixes for final demand may be postu-
lated, all consistent with a specific output for the given sector
but with other sector outputs free to change.

Within the framework of analysis of parametric change
(and side conditions), it is possible to deal not only with the
structure on cuirtent account but also on capital account and
to take into consideration other more complicated phenomena.
To do so multiplies the data requirements, requires new
assumptions, and introduces time explicitly into the analysis.
* While more complex in data, analysis, and interpretation, the

results are in finer detail and are more precise and reveal
- aspects not discernible in simpler analysis.

Underlying all the analysis, indeed all analysis, is a logical
system. In interindustry analysis the logical system can be
framed in mathematical terms. The mechanism of analysis
follows this mathematical structure closely. The precise form
of analytical process is not uniform, and there is no “grand
solution” which solves all problems. It is true that when the
assumptions are decided upon, when all the data are in, and
when no changes are foreseen, the data can be manipulated

- mathematically and the solution to the system (or systems)
of equations implied by the interindustry structure can be
obtained. This is a particularly costly procedure, and it
freezes the data, classification system, and assumptions, so
that even a small change involves a repetition of the expensive
solution. The usual process makes possible more fiexibility in
-data changes (including estimates of temporal and scale
changes in structure) and in the application of limiting
assumptions, and it allows for detailed examination of specific
groups of sectors without much attention to other sectors. - The
Process is called iteration, but the procedure cannot be spelled
- out in detail, since it changes from problem to problem. In
general, iteration involves tracing a given impact through the
economy by hand rather than mechanically, starting with the

Initial change in a sector’s output, determining its impact on - .
the sector’s suppliers, then the impact on the sectors supplying o
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|! G i nese suppliers and the sectors supplying the second-round .
| “v #%9 sippliers until'the indirect effects'are negligible: 7% S

R
It must be remembered that the technique is not in itself a
predictive device. The predictive element enters through the
.. parametric changes or side conditions which are imposed on
the economy. The analysis performs the function of taking
these predictions and converting them into predictions of a
different type. It is a vehicle for completing conditional state-
ments of the form: “If X, then Y.” The “X” is a prediction
about a change in final demand, a structural change, on a side
condition. “Then"” is the analytical framework by which it is
possible to derive conclusion “Y,” which is also a prediction.
“Y" is a schedule of sector outputs, to be compared with pre-
vious outputs determined before “X” was specified. The tech-
nique simply carries the prediction along and reveals implica-
tions that are not clearly obvious. Since the analysis em-
bodies information about the economy, it influences the derived
prediction “Y.” 1In any event, however, if “X” is an inaccurate
forecast, then “Y” will inevitably be wrong.

Grist for the interindustry analysis mill is information as to

(1) the magnitude of transactions (purchases or sales) among
the sectors of the economy and (2) the technical interrela-
tionships (input coefficients) among the sectors of the econ-
omy. Transactions data can be viewed as coming from two
sets of books. One set of books records all of the purchases of
each sector from each of the other sectors. The other set of
books indicates all of the sales of each sector to each other
sector. The two sets duplicate each other. A complete record
of sales is also a complete record of purchases. The technical
data, showing intersector relationships, consist of scattered
information derived from engineering analysis. In practice,
however, sectors of the economy do not keep books, data are
scarce, and the information needed for interindustry analysis
is limited and difficult to obtain. ~ . - : o K

i - _ 7 Generally, there'are three sources which forin the empirical =~ = =~ -~ =

) basis for interindustry analysis: (1) statistical records, (2) PR
engineering and technical data, and (3) information derived -

T congemAL T e T
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W :Statistical record information is the: ‘most important.”> In
the US and many other countries, such data are based ulti-
mately upon records kept by individual firms. The data are

- compiled and made available through census and survey re-
reports (Census of Manufactures, Mineral- Yearbook, and
others in the US), publications of trade and industrial associ-
ations, and directly from the productlon and accountmg state-
ments of the firm. - - ST

Engineering and technical data are available in many pub—
lished engineering analyses to be found in textbooks, manuals,
and specialized periodicals. It is possible in many cases to
undertake research investigations making use of engineering
methods to develop information on industrial interrela-
tionships.

Techniques of sampling make it possible, by interviews and
questionnaires, to obtain information about the whole from
limited data about its parts. Samples of recorded information,
where the whole body of data is large, have also proved useful.

The three principal empirical sources provide the underlying
data required to piece together a complete quantitative descrip-
tion of the structure of the economy. The sources of data are
not independent, and none by itself is adequate. They com-
bine to form the description of economic structure on which
subsequent analysis is based.

The data required for interindustry studies are more detailed
than the data needed for most economic analysis. The minute
detalil of data for interindustry purposes gives rise to a greater
chance for error. Much economic analysis makes use of more
highly aggregated data, in which small errors are canceled out,
whereas in interindustry analysis every error is fully reflected

* In the results. - In other economic analysis, greater reliability
also can be achieved because more attention can be given to
each part of aggregated data. -

“‘The data used in intenndustry work. have not been notany
accurate. Census information, sampling, and some engineer- - -
ing coefficients have gone into the construction of existing =
interindustry tabulations. Despite the fact that a great

o e




CONEIDENTIAL 105

{;amount “of ‘data has been: accumulated and that competent
“analysts have been working with the data over a period of
years, there is still much to be desired. Weaknesses in data
and lack of data have been the major stumblmg blocks to suc-
cessful analysis.

One of the most important analytical uses of mtenndustry
studies is as a study of the implications of changes in external
demands on the economy. These changes are based ultimately
on peace or war strategy and tactics, technological innovations,
weapons systems and defense measures, and decisions of in- - - - ) : -
vestors and consumers. These considerations must be reduced
to quantitative economic terms which are consistent with the
description of economic and industrial structure. The data
involved in hypothetical changes are no less important than
the data on economic structure, although the former are fre-
quently neglected.- Estimates and, often, guesses substitute
for a careful derivation of the economic quantities implied in a
change in strategy. If the data speclfymg the change are not
accurate, the conclusions will be amiss.

The uses of interindustry analysis have already been implied
in the types of analysis which can be undertaken. The great
single analytical use is the determination of indirect effects of
a change in final demand, sector output, or the structure-of
the economy, or in some combination of these. A knowledge
of these facts is useful not only in itself but also as an aid in
the analysis of the operation of the economy.

Several broad classes of uses may be enumerated: (1) na-
tional security, (2) national welfare, (3) technological inno-
vation, (4) market and sales research, and (5) economic in-
telligence. In all of the uses, variations and combmataons of
types of analysis can be used. . - e

In addition to the analytieal uses mentioned above inter-' - .
industry studies provide a valuable consistency check and con- - . . _. -
firmation for estimates derived from national accounts (such-. - = . .. -

. as industrial production indexes and gross natiorial _product) - . - s DR
‘ ) and are a starting point for analysis along other lines or of - . . - T
separate sectors. These auxiliary analytical uses are in some = =~ oo T
cases as. valuable a.s the analysis of parametric change. For -

L AR TR
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instance, analysis of the relationship between the construction

 indstry and other industries in the US has revealed serious
errors in data on construction activity.

The organizational system implied in interindustry analysis
is one of its most significant contributions. The use of a de-
tailed coded classification system in which each sector is rig-
orously defined makes it possible to organize the data, docu-
mentation, and methods of-estimation in an orderly manner
and provides a means both for continual accretion to data and
for checking their consistency on a continuing basis. -

The limitations of any technique of analysis result from (1)
failure of assumptions to approximate actual conditions, (2)
inadequate. or improper formulation of the hypothesis,
(3) ‘weakness in and lack of data, (4) errors in inference, and
(5) inaccurate and inadequate interpretation of the results.

- Economic analysis has advanced to the point where logical
flaws in inference are rare. The basic formulation of the hy-
pothesis in interindustry analysis is sound. Granting its
assumptions, interindustry analysis has been demonstrated to
be logically accurate. Even so, however, it can be misused,
and care must be exercised to see that the formulation is cor-
rect and the inferences are carefully drawn.

The other limitations, those arising from assumptions, data,
and interpretation, impose a heavy obligation on those under-
taking the analysis. The limitations are such that no precise
statement can be made as to the magnitude of error introduced
by any of them separately or by the three combined. Gener-
alization as to direction and magnitude of error cannot be
made. If a datum is wrong, it is reflected in the results. If
an assumption is inaccurate, the conclusions will be biased.
If an interpretation is not appropriate, the purpose of the
analysis is defeated. Precisely the.same conditions obtain for
any other form of analysis. If there is a difference between

Interindustry and any other kind of analysis. in this respect, it -

results from the facts (1) that the assumptions are more spe-

cific and comprehensive, (2) that more detailed data are in- .

volved, and (3) that interpretation is more complex. Each of
these may allow error to intrude. - :

S SUEC cUeTiZE e - ..
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. Two particulargconsiderations are: ‘especially - troublesome.”. =

= One is the frequent assumption that the input per unit output

is fixed for all ranges of output. The other is the possibility
that the errors in data are so large that they are as large as,
or larger than, the indirect effects which are the major reason
for undertaking the analysis in the first Place. These limita-

changed to refiect temporal, scalar, and structural changes.
Even so, analysis necessarily proceeds on the basis of assumed
technological rigidities which are frequently at odds with
actual events, and the limitation must always be considered.
Data weaknesses are often so great that one has no confidence
that a particular indirect effect may be twice as much or only

find where a poor datum has influenced the results adversely.
Nothing can substitute for data. Where data are weak or are
lacking, the results of any analysis based upon them are corre-
spondingly weakened. There are no “tricks” to get around
this limitation. Only data improvement through arduous and
assiduous research can raise the level of analysis,

It is still too early to offer a definitive evaluation of inter-
industry techniques. No one question_s _that interindustry

analysis has some capabilities not possessed by other forms of .

- analysis, and that, used judiciously, it is a valuable analytic
- framework:for many quantitative economic problems.. o far,”

however, interindustry analysis cannot be said to have been 7

tested and proved as an accurate predictive device in the com-
prehensive detail which it implies. o .-

© CONRpDENTAL T -

- e =T e T,




ll |

108 CONFIPENTIAL

. ustry, analysis cannot be ‘“tested. B - ige - sl
It can be compared, and its consistericy can be ‘checked in- B
ternally. Prediction resulting from analysis can be compared B
with realized results, but this operation tests the techniques
only in part, since the real predictive element is apart — that S
is, independent of the analytical technique. -
The basis for judgment of analytical results is the corre-
spondence of the data with the facts and the correspondénce
of the assumptions with the operational procedures. When
these conditions hold, analytical results can be counted upon
as reliable. “Good” and “bad” are misnomers when applied to
internally consistent theoretical frameworks. Such frame-
works may be useful or not useful for purposes of solving par-
ticular research problems. A tentative favorable evaluation
can be given interindustry analysis.
Economic intelligence data having a bearing on the opera-
tions of the economy of foreign powers are of three general
kinds: direct intelligence, derived intelligence, and analogous
data.
Direct economic intelligence data are relatively scarce. Two
kinds of direct intelligence are available. The first consists of
official statements, and the second is classified information
obtained from observation, documents, and other sources.
Both of these kinds of data are spotty and inadequate. In
addition, the data are of uneven quality and reliability.
Derived intelligence is that information which can be in-
ferred from what is known directly. The basis of the deriva-
tion may be the complementarity of industrial products,
technology, or many other situations in which an unknown
quantity may be deduced from known quantities.
Analogous information is that body of data known and avail-
able for some country other than the foreign power under
study which can be used-to fill gaps in. direct and derived .
Intelligence. . Information concerning the. US .economy, be--. . ... = i
cause of its abundance and ease of acquisition, has become the : = -~ SR
Any research effort, including interindustry research, must ) -
neoessarnymake.useofanthreekindso_f,datq.andgata,ﬁpm - e
. o T e T T B - :
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: . all sources. The combination, cannotibe;krosm infadvance. . ¢«

R

Ideally, direct intelligence should be the empirical backbone
of any research, with derived intelligence providing the pri-
mary support data. Analogous information, if used at all,
should be used sparingly and only to fill gaps which must
necessarily be filled.

In interindustry research, because of the detail required,
the weighting of various kinds of data is often quite the op-
posite of the ideal. In order to complete a systematic study
of the economic structure of the USSR, it is necessary to borrow
extensively from US information on technological interrela-
tionships. Direct intelligence and derived intelligence are im-
portant in establishing the control totals and for some of the
estimates of inputs and allocations.

At the very best the data used in interindustry research are
of questionable reliability. In some cases it is possible to -
assign error limits for individual figures, such as the produc-
tion of a single product. But when this estimate is aggregated
with other such figures having differing reliability and with
some data on US industry, it becomes difficult to assess the
reliability of the final figure.

Weaknesses in data and lack of data are the most serious
problems in interindustry analysis of foreign powers. Accu-
. rate data are mixed with the less accurate, and the final tabu-
lation, because of aggregation and forcing to fit the control
totals, has a mixzed quality without any way to identify the
more from the less reliable.

Since the technique is oriented to revealing indirect effects,
the data weaknesses may result in a situation in which the
error limits are as much as, or greater than, the indicated
effect.”. In this case the actual indirect-effect may be half or-
twice as much as that indicated.” There is no way out of the
-dilemma. The deleterious_effects of inadequate data can be
mitigated in some measure, The only satisfactory. remedy is-

to raise the level of confidence in the data by continuous _ -~

research.

Inferindustry researéh serves several mportant uses fn ec6.

nomic intemge_nce. Not the least among these
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direct use dfythe data fn industrygand Bioduct descrighii
The cost structure and use pattern of an individual product are
an integral part of interindustry analysis, and they are also of
considerable intelligence value in and of themselves. Alone or
in combination with other data, interindustry tabulations can
form the frame of reference for analysis of products, product

groups, and large sectors of the economy.

Nearly all sector and product studies have as a part of their
research effort the estimate of output, of some critical inputs,
of major end uses of the item, and of possible substitutes.
These data are substantially the same as those needed in inter-
industry analysis. Hence a double purpose is served in work-
ing up these data: direct use in sector studies and use as a part
of interindustry studies.

. The most significant area of analysis is that of determining
the implications of changes in the economy which affect the
sector outputs. A parameter is an element in the economy
which is fixed for any postulated situation but which may
change as the postulated situation changes. The parameters
are (a) allocation of sector outputs to final demand, (b) the
input-output coefficient for particular sectors, and, in special
cases, (c) the output of specific sectors. These three elements
are fixed for any given time period under a given set of condi-
tions. . Analysis proceeds on the basis of postulating changes
in any one of them and working out the implication of these
postulated changes. : .

There are innumerable examples of changes in final de-

mand. From the point of view of economic intelligence, the -

most important examples are analyses of mobilization and war
demands to determine the capability of a foreign power to
support the demands of such action. Interindustry techniques
are particularly valuable for such an evaluation, since this type
of analysis is explicitly designed to bring out the indirect
requirements of a military program and economic rhobilization

for war. For instance, a direct requirement for aluminum - o
- products by the military services might be easily within the- . -

economy'’s capabilities. But in order to attain the higher level
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upon’them.” Levy of a tomplete schedule of taobilizativn and
war requirements resulting from the expansion of supporting
sectors of the economy may make the difference between the
ability of the economy.to meet the new demands or.the neces-
sity of cutting back important sectors.

The analysis of mobilization and war demands inserts a new
element of uncertainty. The data on:direct requirements,
which become a part of final demand, and data on cutbacks
and shifts in consumption and investment are hypothetical.
But these data must reflect accurately the postulated condi-
tions, or the analysis becomes a simple exercise in logic. The
demands of the war machine must be quantified and tabulated
in terms of the sectors of the economy analyzed. This in-
volves a conversion from specific end products, such as tanks
and aircraft, into steel and aluminum products. The con-
sumption sector must be analyzed to determine the extent of
cutbacks which it can endure. The composition of the invest-
ment sector will shift, and it may be reduced. The demands
of these sectors must be quantified. When all of the relevant
data are assembled, they may be analyzed with interindustry
techniques. : :

The implication of the new final demands may be traced
through by the iteration process, singly and/or collectively.
As a result of the new demands, new direct pPlus new indirect
requirements must be met sector by sector. These new re-
quired outputs must then be matched with independent intelli-
gence estimates of maximum output and capacity of each sec-
tor. These estimates inject another element of error which
can vitiate the results of the analysis. »

. A single estimate for mobilization and war demands is not - e Tl
sufficient. Several sets of hypothetical final demarids can be " o

analyzed and their implications traced. Each set is presumed S R
to represent different circumstances. _In this way an array of - S UCR

estimates of capabilities can be made. -~ - . T
The elements of strength in interindustry analysis of mobili-
zation and war programs le in its ability to determine indirect
requirements for each sector of the economy, thus showing the
: B e VN Y o s SN T R L IR
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total . Impact#ot, demand. oThe" weakness Jof Fints
analysis lies primarily in its Tequirements for data. = The data
which form the basic structure of the economy may well be
subject to considerable error. Military, investment, and con-
sumer demand cannot be determined accurately in many cases.
In the verification procedure, independent estimates of capac-
ity may be in error. Errors introduced by the data may be so
great as to undo the benefits to be derived from the calculation
of indirect effects. No precise assessment of reliability is pos-
sible; only a gradual improvement of the data can be counted
upon to improve reliability and reduce uncertainty.

Within the framework of interindustry analysis it is possible,
given the data, to become much more sophisticated than is in-
dicated above. For instance, a flow interindustry system can
be coupled to a consumption-investment-military final demand.
Using this basic framework, the new final demand allocations
can be fed in by quarters and direct and indirect requirements
can be calculated by quarters. Proper accounting can be made
for lead times by this process. Furthermore, by expanding the
simple flow system into a flow and capital-capacity system it is
possible to bring the capital requirements explicitly into con-
Sideration. Interregional transactions can also be considered.
Both require additional data and additional assumptions. At
the present time, refinement of the flow (or current transac-
tion) interindustry system for intelligence purposes is not
practicable,

and exports in whole or in part constitutes interdiction; but,
since they are in final demand, the implications for the rest of

the economy may be traced out as indicated above.” Another
use, perhaps more important for the intelligence community, -
is that of determining the effects of air damage on the econ- . .-

- omy. An air strike would reduce capacity and hence output = -

in many sectors. By fixing the output of those sectors which
have been damaged at a specific level and treating the other
sector outputs as fixed at

L5 wealness 451 T nifitiidustry

the same level as before the ai strike,
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deliveries to final demand required under postulated condi-

tions. Several final demands can be determined. The output

of sectors not damaged in the strike would readjust to the new

conditions. The interdiction problem gives rise to innumer-

able solutions, and no single solution has any more merit than

another, since there are many possible ways to adjust to-a

reduction in output for one or more sectors.

Because of the lack of a unique solution, the interpretation
of results of an analysis of interdiction is especially difficult.
The limitations of data are another serious obstacle to this type
of analysis. Even so, the interdependence of the economy
makes it important that interdiction problems be analyzed by
techniques in which this characteristic is explicit. For in-
stance, suppose damage to the aluminum products sector re-
duced output by 50 percent. If the interindustrial require-
ments are 50 percent or more, there will be no deliveries to
final demand unless sector outputs are reshuffled so that
aluminum-demanding interindustry sectors reduce their out-
put and hence their consumption of aluminum products. Only
with ‘a general interdependence schema is it possible to deter-
mine the full impact of interdiction.

The third area of analysis is the consideration of structural
change. Although this problem is conceptually separate, it is -
in fact usually coupled with changes in final demand and inter-
diction. The basic descriptive data — the input per unit out-
put for all sectors — are usually assumed to be fized for analyt-
ical purposes. The coefficients are presumed to refiect tech- A
nological necessity, and it is on this assumption that most '
analysis, including that discussed above, is based. -Using the -. = . .~ el
iterative process, however, it is not necessary to_adhere slav- T g E i
ishly to this assumption. The coefficients may be changed to - -
reflect the changed conditions. © .- .. - [0t T oot
- The analysis of structural change, whether as a problemin : .- =~ -~ I T UL
itself or as a part of the analysis of war or mobilization or - _ o
interdiction, implies that there are data concerning such ‘
structural changes. In reality thisis dom the case, for most e - .
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base limited to analogous information about the US economic
structure. Despite this, structural change, however it arises,
is of sufficient magnitude that it must be taken into account.

The three types of analysis collectively would represent the
ideal analysis of capabilities. For instance, in a hypothetical
war situation the economy must bear the demands of mobili-

zation and combat and at the same time sustain foreign trade"

interdiction, substantial air damage, and loss (or gain) of ter-

ritory. While adjusting to these severe conditions, the econ- "

omy would undergo a series of structural changes. Realistic
postulates for all three circumstances and a reliable structure
of the economy would make possible more detailed estimates of
capabilities than heretofore possible. ‘

A number of ancillary analytical purposes can also be served
by interindustry studies. Analysis by means of national aggre-
gates also suffers from weak and insufficient data, and inter-
industry studies offer an independent method of building up
these national aggregates. The relationship between partic-
ular production estimates and aggregates has been incom-
Pletely explored, and interindustry analysis offers some hope
for the integration of indicators with aggregative analysis.

Interindustry analysis, expressed in a numeraire, is an op-

portunity for a systematic study of prices-and the relationship

of prices to real costs. Such cost analysis is valuable not only
in that it points to the drain of a given sector on the allocation
of materials to alternative uses but also as a weighting system
for the construction of index numbers for the economy as a
whole and for various components. )

No precise outline can be made of all the a.nclllary ai:alytical -
uses of interindustry studies. Many such uses are confirma- -

fory In nature, and they tend to buttress analysis of different - o
_kinds by providing both a confirmation of results and data - - -

from a new source. - Other analytical uses, such as examing-

tion of prices and costs, break new ground. - It is quite possible
n the

that the ancillary analytical uses will prove, at least prath

L
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._short run, much more valuable.than theidirect analytical ap-e. .o

T

designed.

While the ultimate aim of interindustry studies is analysis,
there are within the process many benefits to be derived by . _
looking at the economy as a double entry accounting system
and organizing the data in such a manner that economic
interdependence is revealed. o '

One of the most significant of these organizational uses is
its educational value. In a research effort organized largely
along functional lines it is all too easy to concentrate upon par-
ticular products and industries to the relative neglect of the
over-all economy. The interindustry approach, by putting the
economy and all its components into perspective, enables one
to grasp details simultaneously with the over-all situation. At
& glance the complicated industrial interrelationships -are re-
vealed, while at the same time the over-all functioning of the
economy can be comprehended.

Since interindustry analysis depends upon a cross referenc-

ing of costs and shipments of each sector and its components,
the approach naturally leads to a filing system in which all of
the information about the economy can be conveniently and
logically placed. The interindustry tabulation itself is, in fact,
a filing system. Behind the tabulation lies & more compli-
cated set of files which encompasses all relevant data, such as
prices, production (in heterogeneous units), technical inter-
relationships, cost and shipment data, and other such
information. o

The interindustry file is not static; it is a constantly grow-
ing, changing compilation of data. It is-arranged in such a
manner that there are continual accretions to the base fund - -
of knowledge of the structure of the economy. New data can -
be added so that they have an immediate impact on the final - 4 _
tabulation; better data replace the old, and more or lesscom--- =~ .. . . . . .
prehensive information fits into the filing system in-suchaway: - - .- - s )
that the improvement in Tesults is immediate. - This fmplies =~ .= . . 2 ' -
that no interindustry tabulation is final. For a ,

pose, a tabulation can be drawn out of the files, emb]

i
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"“another tabulation"
Thus the interindustry file, a continuing and gradually im-
proving body of data, stands ready on short notice to support
& capabilities estimate with the latest data available, .

The filing system implied in the interindustry approach
makes possible another important organizational use. This is
in the testing of the reliability of data and checking their con-
sistency. When the data have been assembiled, it is possible
to evaluate their reliability by comparing them with other data,
Every sale of a product is also a cost to some sector, and every
input is a part of a sector’s output. Hence the data can
be checked and cross-checked. Data which are inconsistent
can be weeded out, and the general level of reliability can be
raised. New information can be compared with existing data,
and the relative merits of each can be assessed. - :

Finally, the interindustry approach provides a guide to fur-
ther research not only along interindustry lines but also in
other methods. Gaps in the data can be spotted readily, and
steps can be taken to remedy them. If price information for
a particular group of products, or production data for some
Sector, or any other information is needed, the technique,
‘backed by its organizational system, makes it possible to detect
the missing elements. It may become clear, because of weak-
ness of data, that some types of analysis cannot be undertaken
but that other kinds of analysis can be profitably expanded
or that other techniques should be exploited.

These applications of interindustry studies — direct use of
data, analysis, and improved organization — must be regarded
as a whole and none slighted. They complement one another.
The tendency might be to get on with the analytical uses and
neglect the other uses. This would be dangerous. The tech-
nique is one- which improves with age; the analytical stage, _
- particularly the analysis of parametric_change, -may well be -

several years in the future: This is not’ beca :
stages of research are expensive and ineflicient but also be--
cause data exploitation and preparation, both for the interin-. -
dustry and final demand sectors, are difficult and time-consum- .

R = “ - A,

and used. At snothergtime, forianother purposefugmmmss:
can be dgéﬁwﬁéd i 'tl%‘“’kame manner.”
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‘ing’activities. To ignore the'direct use of ‘datd by all’research- +#

ers and to neglect other analytical uses and the benefits to be
derived from improved organization would be to fail to use the
framework of interindustry techniques to its fullest extent.

R



